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that Hamjlend-Heath, and Finchley Common, and 
Kennington Common, may have been affc&cd with 
it; yet it is notorious, that London was the Centre j 
the Place to which the Finger ot God was pointed. 


XXXIV 

Some Confderations on the Caufes of Earth¬ 
quakes. By the Rev. Stephen Hales, 
D. D. and F. R. S. 

JW April 5. A s the late Earthquakes in London , 
17 5°* /~\ and fome other Parts of England, 

have roufed the Attention of Mankind, to coniidcr 
the Caules of them, both in a religious and natural 
View : And as in a religious View they have been 
conltdered by the Bilhop of London, in his excellent 
Letter to the Clergy and People of London, which 
has been received with general Approbation: So I 
(hall here give a fliort Account of what feems to 
me to be a probable natural Caufe of them. 

But I muff firft obviate an Objection of Ibme ferious 
well-meaning People, who are apt to be offended 
at any Attempts to give a natural Account of Earth¬ 
quakes; which, but rarely happening in thefe more 
northern Parts, are apt to be looked upon as the more 
miraculous. But it ought to be coniidered, that the 
ordinary Courfe of Nature is as much carried on by 
the Divine Agency, as the extraordinary and mira¬ 
culous Events. God fometimes changes the Order 
of Nature, with Deiign to chaftifc Man for his Dil- 
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obedience and Follies ; natural Evils being gracioufly 
defigned by him as moral Goods: AU Events are 
under his Direftion, and fulfil his Will. 

On the other hand, there arc fome who make 
light of Earthquakes, becaufe they arc capable of 
being accounted for by natural Caufes. But the 
Hand of God is not to be overlooked in thefc 
things, under .whole Government all natural Agents 
aft; cfpecially fucll rare and unufual Events as Earth¬ 
quakes. God ufes all Creatures to be the Inftruments 
of his Will: Natural and moral Agents arc. all under 
his Direction. When he inflifts a Famine on a Na¬ 
tion, it is not the lefs the Hand of God; becaufe wc 
know the natural Caufes of it, m. great Diought, 
and unkindly Seafons: Fire and Hail , Snow and 
Vaponr t and (l or my Wind , fulfil his Wordy Pfal. 
cxiviii. 8. Infeftious Air, peftilential Difcafes, and 
Earthquakes, however occalioned by natural Caufes, 
are under the Divine Influence. He not only or¬ 
ders and direfts the Operations of Nature, but alfo 
influences the Aftions of moral Agents, turning, as 
he pleafes, the Hearts of the Governors of the Na¬ 
tions, fo as frequently to chaftize Mankind by that 
fevere Scourge, and great Difgrace of human Na¬ 
ture, War. Earthquakes are not therefore flightly to 
be regarded, becaule we think we can give a pro¬ 
bable natural Account of them ; neither ought we, 
on that Account, to encourage ourfeives to go 
carelefly on in wicked Courfcs. If national Judg¬ 
ments do not overtake us, yet it cannot be long be¬ 
fore we fhall come into the Punifhment of our future 
State: And tko’ Sentence againjl an evil Work is 
not fpeedily executed, tho' a Sinner do Evil an hun¬ 
dred 
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dred times , and his Days be prolonged; yet furely 
I know it jhall not be well with the Wicked. Ecclef. 
viii. II, 12, 13. 

It may not be improper, on this Occafion, to men¬ 
tion another conftant and uninterrupted Plague, in 
which, of late Years, v/c have been, and. are like to 
continue Sufferers, in common wi'h many ihcr 
Nations. A Plague, of ah others the greatui that 
ever bcfcl unhappy Man; it being by l:,r the moft 
deftrudive, not only of the Lives, but alfo of the 
Morals, of Mankind; both a natural and a moral 
Evil : I mean fermented difti.lcd Spirituous Liquors 
of all Denominations. Did God Almighty deftroy 
as many by Earthquakes as arc yearly deftroyed by 
difiillcd Spirituous Liquors, which is probably about a 
Million of Pcrfons in a Year all over the World; how 
great a Terror and Conftcrnation would it caufc every 
where! But, alas! With what Unconccrncdncfs, with, 
what Cal.mncfs, and even Complacency, is this enor¬ 
mous both natural and moral Evil received, and even 
foftcred, among us; infomuch that it is now become, 
by a juft judgment, the Curfc and the Punifhmertt of 
the World, even the greateft that ever befcl unhappy 
Man! Notwithftanding which, this inchanting Siren 
fo bewitches and infatuates the Nations, that it 
fpreads its baleful Influence far and wide, making- 
yearly farther and farther Devaluations, both of the 
Lives and Morals of Mankind, and even debaJtng 
the Breed of Man. 

As to the Affair of Earthquakes, particularly that 
which happened at London the 8.th of March lalt, 
about 20 Minutes before 6 in the Morning ; I be¬ 
ing then awake in Bed, on a Ground-floor, near he 
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Church of St. Martin's in the Fields, very fcnfibly 
felt the Bed heave, and confequcntly the Earth muft 
heave too. There was a hollow, obfeure, rufhing 
Noife in the Houfc, which ended in a loud Explo- 
lion up in the Air, like that of a fmail Cannon : 
The whole Duration, from the Beginning to the 
End of the Earthquake, fcenicd to be about 4 Se¬ 
conds of Time. The Soldiers who were upon Duty 
in St. James's Park , and others who were then up, 
faw a blackifh Cloud, with confidcrable Lightning, 
juft before the Earthquake began; it was alfo very 
calm Weather. 

Ill the Hiftory of Earthquakes it is obferved, that 
they generally begin in calm Weather, with a black 
Cloud. And when the Air is clear, juft before an 
Earthquake, yet there arc then often Signs of Plenty 
of inflammable fulphurcous Matter in the Air 5 fuch 
as Jgnes Fatui or Jack-a-Lanterns, and the Me¬ 
teors called falling Stars. 

Now, I have fhewn many Years fincc, in the Ap¬ 
pendix to my Statical EJfays, Experiment 3. Page 
280. the Effect that the Mixture of a pure and ful¬ 
phurcous Air have on each other; viz. by turning 
the Mouth downwards, into a Pan of Water, of a 
Glafs Vcftel of a Capacity fuflicicnt to hold about 
two Quarts, with a Neck about twenty Inches long, 
and two Inches wide. Then, by putting under it, 
in a proper Glafs Vcftel, with a long narrow Neck, 
a Mixture of Aqua fort is, and powdered Pyrites, 
viz. the Stone with which Vitriol is made, there 
will be a brisk Ferment, which will fill the Glafs 
with rcdifli fulphurcous Fumes; which,by generating 
more Ait than they deftroy, will caufc the Water, 

with 
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with which the whole Neck of the GlafsVcftcl was 
filled, to fublidc confiderably. When the redifh 
fulphurcous Air in the upper Part of the Glafs is clear, 
by (landing two or three Hours, if then the Mouth 
of the inverted Glals is lifted out of the Water, (o 
as to let the Water in the Neck of the Glafs fall out} 
which, fuppofing it to be a Pint, then an equal Quan¬ 
tity of frefh Air will rulh in at the Mouth of the 
Neck of the Veil'd, which mud immediately be im- 
merfed in the Water: And upon the Mixture of 
the l'rcfh Air with the then clear fulphurcous Air, 
there will inftantly aril'c a violent Agitation between 
the two Airs, and they will become, from cranlpa- 
rent and dear, a redifh tutbid Fume, of the Colour 
of thole Vapours which were feen fcvcral Evenings 
before the late Earthquakes: During which Elfervcl- 
ccncc, a Quantity of Air, nearly equal to what 
fie (It Air was let in, will he dell toyed ; which is 
evident by the riling up of the Water in the Neck of 
the Glafs, a 1 moll as high as before. And if, after 
the Elfervcfccnce of the mixed Aits is over, and be¬ 
come clear again, lrdh Air be admitted, as before, 
they will again grow reddifh and turbid, and deflrov 
the new admitted Air as before and this after i'e- 
vcral repeated Admilfions of lrdh Air : But after 
every Read million of frefh Air the Quantity deftroyed 
will be let's and left, till no more will be dcilroyed. 
And it is the fame after (landing feverai Weeks, pro¬ 
vided, in tiic mean time, too much lrdh Air had 
not been admitted. Now, I found the Sum total 
of the frefh Air thus deftroyed to be nearly equal to 
the lull Quantity of fulphurcous Air in the inverted 
Glals. 
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Since we have in this Experiment a full Proof of 
the brisk Agitation and Effcrvefccncc which arifes 
from the Mixture of frefh Air with Air that is im¬ 
pregnated with iiilphureous • Vapours, which arife 
from fcvcral mineral Subfiances, cfpccialiy from the 
\Pyrites , which abounds in many Parts of the Earth5 
may we not with good Rcafon conclude, that the 
irkiome Heat, which we feel in what is called a 
clofe fultry Temperature of the Air, is occafioned 
by the inteftinc Motion between the Air and the 
fulphureous Vapours, which are exhaled from the 
Earth? Which Elfcrvefcencc ceafcs, as foon as the 
Vapours ate equably and uniformly mixed in the 
Air; as happens alio in the EfFervefcenccs and Fer¬ 
ments of other Liquors. The common Obfcrvation 
therefore, that Lightning cools the Air, feems to be 
founded on good Rcafon s that being the utmoft 
and laft Effort of this Effervefcence. 

May we not hence alfo, with good Probability, 
conclude, that the firft Kindling of Lightning is ef¬ 
fected by the hidden Mixture of the pure ferene 
Air above the Clouds, with the fulphureous Va¬ 
pours, which are fometimes raifed in Plenty, im¬ 
mediately below the Clouds? The mod dreadful 
Thunders being ufually when the Air is very black 
with Clouds; it rarely thundering without Clouds: 
Clouds ferving, in this Cafe, like the abovc-men- 
tion’d inverted Glallcs, as a Partition between the 
pure and fulphureous Airs: Which muft therefore, 
upon their hidden Admixture thro 1 the Intcrfticcs 
of the Clouds, make (like the two Airs in the Glafs) 
a more violent Effervefcence, than if thofe Airs had, 
without the Intervention of the Clouds, more gra¬ 
dually 
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dually intermixed, by the conftant more gradual 
Afccnt of the warmer fulphureous Vapours from the 
Earth, and Dcfcent of the cold ferene Air from 
above. And tho’ there was no luminous Ha ill of 
Light in the Giafs, yet, when fuch fudden Effer- 
vefccnce aril'es, among a vaft Quantity of fuch Va¬ 
pours in the open Expanfc of Air, it may, not im¬ 
probably, acquire fo rapid a Velocity, as to kindle 
the fulphureous Vapours, and thereby become lu¬ 
minous. 

And jfiu.ee, from the Effc&s that Lightning is ob- 
ferved to have on the Lungs of Animals, which it 
often kills, by deftroying the Air’s Elafticity in 
them, as alfo from its burfting Windows outwards, 
by deftroying the Air’s Elafticity on the Outfidc of 
thofe Windows : Since, I fay, it is hence probable, that: 
the fulphureous Fumes do deftroy a great Quantity 
ofclaftic Air; it fhould therefore caufc great Com¬ 
motions and Concuffions in the Air, when the Air 
nifties into thofe evacuated Places; which it niuft 
ncccflarily do with great Velocity. 

Dr. c Papin has calculated the Velocity with which 
Air rufties into an exhaufted Receiver, when driven 
by the whole Prcfiurc of the Atmofphere, to be at 
the Rate of 1305' Feet in a Second of Time; which 
is at the Rate of 889 xMilcs in an Hour: Which is 
near 18 times a greater Velocity than that of the 
ftrongeft Storms; which is eftimated to t>e at the 
Rate of yo Miles in an Hour *. 

Hcncc 


* Thil. Tr/’nf. n 184. p. 195. Lov/thorpV Aondancnt of Phil. 
Tranf. Vol.I. p. 5 86. 
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Ucncc, wc fee that an outrageous Hurricane may 
be carried, by ddlroying a (mall Proportion of the 
Elaflicity of the Air of any Place, in refpedt to the 
Whole. No Wonder then that l’uch violent Com¬ 
motions of the Air fliould produce Hurricanes and 
Tiiunder-Showcrs; efpeciai'Jy in the warmer Cli¬ 
mates ; where both the fulphurcous and watry Va¬ 
pours, being rais'd much higher, and in greater 
Plenty, caufc more violent Effects. 

Monfieur de Bujfon , in his Natural Hiftory and 
Theory of the Earth, mentions black dark Clouds 
m the Air near the temped uous Cape of Good Hope, 
and alfo in the Ocean of Gurney, which are called 
by the Sailors the Ox’s Eye which are olten the 
forerunners of terrible Storms and Hurricanes. 
Whence it is to be fufpcdlcd, that they are large 
Collections of fulphurcous Vapours; which, by de- 
ftroying fuddcnly a great Quantity of the eladic Air, 
caule the ambient Air to rulh with great Violence 
into that Vacuity, thereby producing Tempefts and 
Hurricanes. And off the Coaft of Gitiney they have 
fometimes three or four of thefe Hurricanes in a 
Day ; the Forerunners of which are thelc black ful¬ 
phurcous Clouds, with a ferene clear Air, and calm 
Sea; which on a fudden turns tempeftuous, on the 
Explofion of thefe fulphurcous Clouds. And in 
Jamaica they never have an Earthquake when there 
is a Wind to difpcrfc the fulphurcous Vapours. 

In the like manner we find, in the late Earth¬ 
quakes at London, arid in the Accounts of many 
other Earthquakes, that, before they happen, there 
is ufually a calm Air, with a black lulphurcous 
Cloud: Which Cloud would probably be difperfed 

like 
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like a Fog, were there a Wind : Which Djfpcrfion 
would prevent the Earthquake; which is probably 
caus'd by the explofive Lightning of this fulphureous 
Cloud; being both nearer the Earth than common 
Lightnings and alfo at a time when fulphureous 
Vapours arc rifing from the Earth in greater Quan¬ 
tity than ufual; which is often occafion'd by a long 
Series of hot and dry Weather. In which com¬ 
bined Circumftances, the afeending fulphureous Va¬ 
pours in the Earth may probably take Fire, and 
thereby caufe an Earth-Lightning; which is at firft 
kindled at the Surface, and not at great Depths, as 
has been thought: And the Explofion of this Light¬ 
ning is the immediate Caufe of an Earthquake. 

Jt is in the like manner that thofe Meteors, 
which are called falling Stars, are fuppofed to be 
kindled into a Flame at the upper Part of a ful¬ 
phureous Train, which is kindled downwards into 
a Flame, in the fame manner as a frefh-biown out 
Candle is inftantly lighted from another Candle held 
over it at a Diftance, in the fulphureous inflammable 
Smoke of it. 

I am fenfible that it may feem improbable, that 
the afeending fulphureous Vapours in the Earth 
fhould thus be kindled j but, fince they are conti¬ 
nually afeending thro' the Pores of the Earth, more 
or lefs, for many good and ufeful Purpofes, it is plain 
there is Room for them to pafs. Befldes, as Monf. 
de Buffon remarks, Naturalifts have obferved per¬ 
pendicular and oblique Clefts, in all Kinds of Layers 
of Earth, not only among Rocks, but alfo among all 
Kinds of Earth, that have not been removed, as is ob- 
fervable wherever the Earth is open to any Depth. Now 

thefe 
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thefe Clefts ate caufed by the drying of the fcveral ho¬ 
rizontal Layers of the Earth j and will alfo be con- 
fiderably tire wider in long dry hot Scafons, which 
arc ufually the preparatory Forerunners of Earth' 
quakes, and the Explofton of the fulphurcous Va¬ 
pours may probably widen them more. 

It is veryobfervablc, in the Opinion of Borelli, and 
other Naturaiifts, that Volcanos begin firft to kindle 
near the Surface or Top of the Mountains, and not in 
the Caverns in the lower Parts of the Mountains. 
Monf. de Buffon fays, that Earthquakes arc moll fre¬ 
quent where there are Volcano’s ; fulphurcous Mat¬ 
ter abounding mod there: Cut that, tho' they con¬ 
tinue burning long, yet they arc not very extenfive. 
But that the other Sort of Earthquakes, which are 
not caufcd by a Volcano , extend often to a great Di- 
ftance. Thefe are much longer Eaft and Weft, than 
broad North and South; and fhakc a Zone of Earth 
with different Degrees of Force in different Parts of 
their Courfe; viz. in proportion to the different 
Quantities of cxplofivc fulphurcous Matter in differ¬ 
ent Places. Thefe kind of Earthquakes are obferved 
to be progrcffive, and to take Time to extend to the 
great Diftanccs fometimes of fome Thoufands of 
Miles. They arc an inftantancous Explofton in every 
Place, near the Surface of the Earth; and therefore do 
not produce Mountains and Elands, as Volcano's 
fometimes do. 

The Earthquake in London, March'S, was thought 
to move from Eaft ward to Weft ward. M. Buffon 
mentions an Earthquake at Smyrna , in the Year 
1688. which moved from Weft to Eaft; viz. bc- 
caufe the firft Kindling probably began on the 
Weft cm Side; and in the Earthquake at London on 
<• the 
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the Eaftem Side, And accordingly it was obferved, 
that the reddifh Bows in the Air, which appeared 
feveral Days before that Earthquake, arole in the 
Eaft, and proceeded Weft ward. It was obferved, 
after the Earthquake at Smyrna , that the Caftle- 
Walls, which run from Eaft to Weft, were thrown 
down ; but thofc from North to South ftood; and 
that the Houfcs on Rocks ftood better than thofc 
on the Earth. 

M. de Buffon relates, that the Vibrations of the 
Earth, in Earthquakes, have commonly been from 
North to South ; as appears by the Motion of the 
Lamps in Churches: Which makes it probable, that, 
tho’ the Progrcfs of the Earthquake at Smyrna was 
from Weft to Eaft, yet the Vibrations of the Earth 
might be from North to South •, and thereby occafion 
the Falling of the Caftlc-Walls, which run from Eaft 
to Weft, but not thofe which run from North to South. 
A probable Argument, that, as the freeft Pafiage, fo 
the greateft Explolions were made in the Clefts of 
the Earth which run Eaft and Weft; which would 
make the Vibrations North and South. 

It was obferved, that the Waters turned foul the 
Day before an Earthquake at Bologna in Italy: 
And I was informed, that the Water of fome Wells 
in London turned foul at the time of the Earth¬ 
quakes. Which was probably occafton’d by the 
Afcent of great Plenty of fulphurcous Vapours thro’ 
the Earth. 

As to the hollow rumbling Noifc, which is ufually 
heard in Earthquakes, it feems not improbable, that 
it may be occalion’d by the great Agitation that the 
clcftrical tethcrcal Fluid is put into by fo great a Shock 
of a large Mats of Earth. For, if the like Motion of 

a fmali 
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a fmall revolving glafs Globe can excite it to the 
Velocity of Lightning, and that with a Force fuf- 
ficient to kill Animals, how much greater Agita¬ 
tion nilay it probably be excited to, by the cxplofive 
Force of an Earthquake ! 

The Explofion of a Cannon in St. 'James's 
c Park is obferved to eledhify .the Glafs of the Win¬ 
dows of the Treafury. And what makes it ftill 
more probable, is, the Analogy that there is be¬ 
tween them in other refpefts. For, as the electri¬ 
cal Flafh rufhes, with the Velocity of Lightning, 
along the mod folid Bodies, as Iron, &c. and as I 
have feen it run only on the irregular Gilding of 
Leather ; fo fuch folid Bodies arc obferved to be the 
Condu&ors of aereal Lightning, which rends Oaks 
in Pieces, and. has been known to run along and 
melt an iron Bell-Wire on two Sides of a Room, 
&c.. And accordingly it was obferved, in the great 
Earthquake in Jamaica> that the molt tremendous 
Roaring , was in the rocky Mountains. And in the 
late Earthquake of March 8. in London , thcloudcft 
Explofions were thought to be heard near fuch large 
Stone Buildings as Churches, with lofty Steeples and 
Spires. 

1 , who lay in Dukes-Court, near St. Martins 
Church, and was awake all the Time of the Earth¬ 
quake, plainly heard a loud Explofion up in the Air, 
like that of a fmall Cannon : Which made me con- 
je&ure, that the Noife was owing to the Rufhing 
qfF, ; and hidden Expanfion, of the electrical Fluid, at 
the Top of St.Martins Spire; where all the elc&rical 
Effluvia , which afeended up along thelargcr Body 
of the Tower, being by Attra&ion ftrongly con- 
denfed, and accelerated at the Point of the Weather¬ 
cock, 
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cock, as they rnfhed off, made fo much the louder 
expanfive Explofion. 


XXXV. 

The Prefident’.r Report of the Account given 
him by Tho. Burrat, of Kenfington, conr 
cerning the Earthquake on March 8. laft 
pafl. 

Read April 26. ✓'■'vN Tuefday the 24th of this pre- 
l Ti 0 - fent April 1750. Mr. Thomas 

Burrat , of Kenjington, a Husbandman, and Bailiff 
to the Right Honourable Henry Fox Efq; of Hol¬ 
land Ho u/e, gave me the following Account: 

That, being early about his Bufinefs in the Grounds 
about a Quarter of a Mile from the laid Houfe, on 
Thurjday the 8th Day of March laft, as he was go¬ 
ing to tell his Sheep (which he does every Morn¬ 
ing, and which were then lying down on a dry 
Hoping Piece of Ground), he heard, as he thought, 
about a Quarter alter Five a Clock, a Noife, much 
like Thunder at a Diftancc 5 which coming, to his 
Apprchenfton, from the North-W< ft, continued Ionic 
fmail time, growing louder as it came nearer him, 
and gave a Crack (lb he exprclled himfelf) over his 
Head j and then went oft in the fame manner it 
came on towards the South-Fall. 

He f’aid, that the Sky was, to his thinking, quite 
clear, and without any Cloud; and that he faw 
neither Lightning, nor any Appearance of Fire; but 
that, immediately after the Crack, he found the 
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